PCX 



WORLD D>nELLECTUAL PROPERTy ORGANIZATfON 
International Bureau 




INTERNATIONAL APPUCATIQN PUBUSHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification ^ : 
E04B 17343, 1>38, 2/56, E04H 1/00 



Al 



(11) International Publication Nmnber: WO 9ti/35Q22 

(43) International Publication Date: 7 November 1996 (07.1 1 .96) 



(21) International Application Number: PCT/AU96/0025 1 

(22) International Filing Date: 1 May 1996 (01 .05.96) 



(30) Priority Data: 
PN 2783 
PN3776 



4 May 1995 (04.05.95) AU 
26 June 1995 (26.06.95) AU 



(71X72) Applicants and Inventors: SCHMAUSER, Gerbanl 
[AU/AU]; Lot 4, Bryant Street, North Rockhampton, QLD 
4701 (AU). MASSAM, Dean [AU/AU]; 6 Callistemon 
Caan, Maleny. QLD 4552 (AU). 

(74) Agent: HORSBURGH. Mark; Fisher Adams KeUy, Level 13, 
AMP Place, 10 Eagle Street, G.P.O. Box 1413. Brisbane, 
QU> 4000 (AU). 



(81) Designated States: AL, AM, AT, AU, AZ, BB, BG, BR, BY. 
CA. CH. CN, CZ, DE, DK, EE, ES. H, GB, GE, HU, IS, 
JP, KE, KG, KP, KR, KZ, LK, LR, LS, LT, LU, LV, MD, 
MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, 
SE, SG, SI, SK, TJ, TM, TR, TT, UA, UG, US, UZ, VN, 
ARIPO patent (KE, LS, MW, SD, SZ. UG), Eurasian patent 
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent 
(AT, BE, CH, DE, DK, ES, FI, PR, GB, GR; IE, IT. LU, 
MC, NL, PT. SE). OAPI patent (BF. BJ. CF. CG. CI, CM, 
GA, GN, ML, MR. NE. SN, TD, TG). 



Published 

With international search report. 
With amended claims. 



(54)Tltte: MODULAR BUILDING FRAMEWORK 




(57) Abstract 

A maiular buUding framev^roric comprising str\ictural sub-frames and intcrconnectmg plates, the sub-frames have an open construction 
and arc made m standard size to reduce the number of components required to constnict a buDding. Hie intcrconnectmg plates are of three 
designs: an caves plate (22); a ridge plate (33), and a wall plate (21). The modular buflding framework can be easily extended to two or 
more storeys. The same framework can form walls, floors, ceilings and roof. 
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TITLE 

"MODULAR BUILDING FRAMEWORK" 
FIELD OF THE INVENTiniSl 
This invention relates to building structures and in particular 
5 to a modular building framework which can be rapidly erected with 
minimal effort and manpower. The invention will find application in a 
range of building situations including domestic housing, industrial sheds 
and farm structures. 

BACKGROUND OF THE INVENTION 

10 Various attempts have been made to develop modular 

building systems. The primary problem with prior art attempts has been 
shortcomings with the structural integrity of the resultant structure. 
Another difficulty is ttiat the known systems are not truly modular since 
they are difficult to erect and very difficult to modify once erected. 

1 5 The inventors are aware of United States Patent Number 

4858398 in the name of Ricchini whidi describes a prefabricated, 
modular building construction system that addresses the problem of 
structural integrity by constructing panels of channel shaped frame 
members sunrounding a rigid insulating core with protective surface layers 

20 laminated on both sides. This approach has two primary problems. 
Firstly, there is difficulty in providing a weatherproof seal between the 
panels. Secondly, the resultant stmcture requires internal trusses to 
support the roof structure. Both of these features are undesirable. 

The inventors are also aware of United States Patent 

25 Number 5072554 in the name of Hayman that is directed to a 
prefabricated modular storage building constructed from a number of 
panels which are interiocked by means of a flange and channel 
arrangement This invention suffers from similar problems to that 
described above as well as being particulariy difficult to assemble. 

30 Modular framing systems, such as those described by De 

Blanken in International Patent Application W029537/94, aim to provide 
economies of handling, storage and transport by perfomiing a number of 
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the construction tasks in a fabrication shop and then transporting the 
prefabricated modules to the construction site. Although achieving the 
stated aim, at least in part, they do not provide any particular advantage 
in terms of the ease of construction or cost of materials. 
5 Another prior art system known to the inventors is that * 

described in International Patent Application Number WO 95/02097 
(PCT/AU94/00335) in the name of Leftminster Pty Ltd. The Leftminster 
system is based upon transportable prefabricated wall, floor and roof 
panels. In the Leftminster system the panels required for a particular 

10 structure are designed and constructed before transportation to the 
erection site. The prefabricated panels are erected on site onto prepared 
floor support footings. The Leftminster system is not modular since it is 
not based upon a standard set of panels. Furthermore, it requires a large 
number of separate components including bracing (or trusses) to support 

15 thereof. 

Although the Leftminster application describes a 
prefabricated building system having some improvements over known 
metal frame constructions it fails to capture an advantage due to the 
complexity of construction on site and the extensive variety of 
20 components required. The need for a truss-like roof structure for 
structural integrity seriously limits the versatility and applicability of the 
system. 

In general, the prior art construction techniques require a 
complex an^y of components including studs, plates, cleats, wall and roof 

25 girts, nuts and boKs, trusses, cladding, and so forth. The large number of 
components requires the builder to spend a considerable amount of time 
fitting them together. Furthermore, the known modular structures are 
normally limited to specific structural cladding which is essential for ^ 
adding strength to the building. Also, once erected, the structures are 

30 difficult to extend. 

OBJECT OF THE INVENTION 
It is an object of the present invention to provide a modular 
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building framework which has minimal components and forms a structure 
which does not require the use of cladding or bracing to provide stmctural 
integrity. 

It is a further object of the invention to provide a modular 
5 building framework which is simple and fast to assemble or disassemble 
compared to prior known systems. 

It is a yet further object of the invention to provide a modular 
building framework which provides ease of structural modification. 

Further objects will be evident from the following discussion. 
10 DISCLOSURE OF THE INVENTION 

in one form, although it need not be the only or indeed the 
broadest form, the invention resides in a modular building framework 
comprising structural sub-frames and interconnecting plates; 

said structural sul^frames being of an open construction 
1 5 having a pre-determined configuration; 

said structural sul>-frames being removably connected to 
form the building framework including walls and roof; 

wherein wall sub-frames are removably connected to form 
wall structures, roof sub-frames are removably connected to the wall sub- 
20 frames by first interconnecting plates and adjacent roof sub-frames 
meeting at a ridge are removably connected by second interconnecting 
plates to form a roof structure; 

the connection of sub-frames to sub-frames and sub-frames 
to interconnecting plates being by removable fixing means; and 
25 wherein structural integrity of the building framewori^ is 

provided by the interconnected sub^mes without the need for cladding 
or bradng. 

Structural sub-frames preferably comprise perimeter 
members and internal members. The perimeter members suitably perform 
30 a structural rote and the internal members provide cladding support. 

The roof structure is suitably provided by interconnected 
sub-frames without the need for tmsses or bracing. 
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The modular building framework may further comprise a 
ceiling structure formed from interconnected sut>*frames. Structural 
integrity of the building framework may be provided by the interconnected 
sub-frames forming the wall structures and ceiling structure. Preferably 
5 the roof structure is not required for structural integrity of the building 
framework when comprising a ceiling structure. 

In preference the structural sub^mes are assembled from 
materials having high tensile strength such as metal sections, carbon 
fibre beams, synthetic timber, plastics or other modern construction 
1 0 material. 

The sub-frames can be constructed to the appropriate wind 
code rating. Preferably the building framework has a wind code rating up 
toWZO. 

The structural sutK-frames are suitably made in a number of 
15 standard sizes and configurations. Hie sub-frames are suitably pre- 
manufactured and held in stock with a supply of pre-manufactured 
interconnecting plates. 

There is preferably provided a third interconnecting plate 
adapted to removably connect standard sub-frames to fonm combination 
20 sub-frames. 

In preference the structural sub-frames are interconnected 
to form internal wall structures, ceiling structures and floor structures 
without additional structural components. 

The resultant structure may suitably be clad in any desired 
25 material without regard to the structural properties of the cladding. 

In preference the modular building framework is erected in 
situ on bolts cast in an edge thidcened or pier fitted concrete foundation. 

The second interconnecting plate preferably comprises a 
ridge plate with a roof pitch of between IS"" and SO"". 
30 In a further form the invention resides in a method of 

constructing a modular building including the steps of : 

constructing a plurality of sub-frames, said sub-frames being 
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of an open construction and having a pre-determined configuration; 

removably connecting adjacent wall sub-frames to fonn wall 

structures; 

removably connecting roof sub-frames to said wail sub- 
5 frames with first interconnecting plates; 

removably connecting adjacent roof sub-frames to fonm a 
roof structure; and 

removably attaching cladding to the sub-frames to form a 

building. 

10 In preference the step of removably connecting adjacent 

roof sub-frames to fonn a roof structure includes the step of removably 
connecting roof sub-frames meeting at a ridge \Arith second 
interconnecting plates. 

In preference the method further includes the steps of 
1 5 removably connecting further sub^rames to form internal wall structures, 
floor structures or ceiling structures. 

The method may further Include the step of removably 
connecting sub-frames to sub-frames with third interconnecting plates to 
form larger structures. 
20 in a still further form the invention resides in a method of 

extending a modular building including the steps of: 

detaching cladding from a modular building frameworl^ 
disconnecting one or more sufc)-frames from adjacent sub- 
frames and interconnecting plates; 
25 connecting additional sub-frames to existing sub-frames to 

extend the modular building framework; 

re-connecting disconnected sub-frames; and 

attaching cladding to complete the extended modular 

building. 

30 BRIEF DETAILS OF THE DRAWINGS 

To assist in understanding the invention prefen-ed 
embodiments will now be described with reference to the following figures 
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in which: 

FIG 1 is a schematic of a standard wall sub-frame; 

FIG 2 shows the method of forming a sub-frame; 

FIG 3 Is a schematic of a standard wall sub-frame including a door 
5 and a window space; 

FIG 4 is a schematic of a standard roof sub-frame; 

FIG 5 is an isometric view of a shed construction incorporating a 
varied of standard sub-frames; 

FIG 6 is a schematic of an eaves plate; 
1 0 FIG 7 is a schematic of a ridge plate; 

FIG 8 is a schematic of an extension plate; 

FIG 9 is a cut-^away view of a portion of an assemblage of sub- 
frames; 

FIG 1 0 shows the arrangement of a typical footing; 
15 FIG 11 is a series of figures demonstrating the method of 

construction of a shed; 
FIG 12 is an exploded view of a modular building framework for a 

house; 

FIG 13 is an isometric view of an alternative shed construction; 

2 0 FIG 14 is a schematic of a ridge plate for the shed of FIG. 1 3; and 
FIG 15 tabulates.constructional data. 

DETAILED DESCRIPTION OF THE DRAWINGS 
in the drawings, like reference numerals refer to like parts. 
For simplicity of explanation reference will be made to sub-frames 

25 constructed from steel channel members of profile. Adjacent members 
are welded to form the sub-frames. Although the preferred embodiment 
refers to steel channel members of specific dimensions, it will be apparent 
that other dimensions or other materials will be appropriate depending on 
the load-bearing capacity required. Welding may also be replaced by 

30 equivalent means, such as bolting or pressing, to assemble the sub- 
frames. 

Refemng to FIG 1, there is shown a typical wall sub-frame 
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comprising perimeter members constructed from 150 mm channel 
sections of 1.9 mm thickness, indicated as 1, and 1.0 mm thickness, 
indicated as 2. The sub-frames are formed with the channel sections 
having the 'C facing inwards. Internal members 3 are 100 mm channel 
5 sections of 1.5 mm thickness. Channel sections are butt welded 4 as 
shown in FIG 2. The perimeter members 1 , 2 perform a stmctural role by 
forming a portal-like frame and, when built on a concrete slab, piers or 
stumps, providing strong hold down. The internal members generally act 
as cladding supports in a similar manner to studs, girts, purlins, batteris, 
1 0 heads, mullions and sills. 

The wall sub-frames of FIG 1 are formed in a standard size 
of 3000 mm wide by 3000 mm high. To facilitate construction of a variety 
of structures, sub-frames are made in standard widths of 600 mm, 900 
mm. 1500 mm, 2400 mm, 2700 mm, and 3000 mm and standard heights 
1 5 of 2400 mm. 2700 mm and 3000 mm. For special construction % size or 
% size can be made. 

The modular nature of the building framework allows a stock 
of sut}-frames and interconnecting plates to be pre-manufactured to pre- 
detemiined configurations. The required sub-firames and Interconnecting 
20 plates for a building are then supplied direct flrom stock as opposed to 
being purpose fabricated as in prior art systems. This arrangement also 
has advantages in achiwing plumb and square in the modular building 
framework because it is constructed from pre-manufactured stock of pre- 
determined configuration with factoiy tolerances. 
25 The inventors have found that only three basic types of sub- 

frames are required, these are : 

a. C10015 sub^mes comprising perimeter members of 1.5 
mm thick, 1 00 mm C section channels and internal members 
of 1.5 mm thick, 100 mm C section channels; 
30 b. CI 501 5 sub-frames comprising perimeter members of 1,5 

mm thick, 150 mm C section channels and internal members 
of 1 .5 mm thick. 1 50 mm C sectton channels; and 
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c. C15019P sub-frames comprising perimeter members of 1.9 
mm thick, 150 mm C section channels and intennal members 
of 1.5 mm thick, 150 mm C section channels. 
A 3000 mm wide by 3000 mm high sub-frame with a door 
5 space and a window space is shown in FIG 3. As with the full wall sub- 
frame of FIG 1 the perimeter members 5 of the sub-frame are 150 mm 
channel sections of 1.5 mm thickness (or 1.9 mm for higher wind ratings) 
with the remaining members being of lighter gauge. 

Roof sub-frames are fomned in a similar manner to the wall 
1 0 sub-frames. The roof sub-frame depicted in FIG 4 are formed as 3000 
mm by 3000 mm. The sub^frame is formed from 160 mm 'C channel 
sections of 1 .5 mm (or 1 .9 mm) thickness. 

A building 6 formed from a number of standard sub-frames 
is shown in FIG 5. The building is made from two identical sub-frames 7 
1 5 designed with a garage door space. A door sut)-frame 8 and \Anndow sub- 
frame 9 make up one side of the building. The remaining sides (not seen) 
are identical to the standard sub-frame of FIG 1 . Four identical roof sub- 
frames 10 form the roof. Gable infill sub-frame 1 1 completes the modular 
building framework. 

20 Wall sub-frames are removably connected to adjoining roof 

sub-frames by eaves plates 12, such as shown schematically in FIG 6. 
For the sub-frames described above, the eaves plates are made from 5 
mm thick bisalloy with each ant) 13 having a length of 700 mm. A locating 
lug 14 assists in locating the plate for assembly. A number of bolt holes, 

2 5 such as 15, ara pre-drllled in the eaves plate to facilitate fixing. 

Roof sul^frames meeting at a ridge are removably 
connected by ridge plate 16 shown in FIG 7. The ridge plate is also made 
from 5 mm thick bisalloy and has a number of bolt holes, such as 17. For 
the modular building framework shown in FIG 5 the ridge plate has 400 

30 mm arms 18 and a 688 mm central region 19. The ridge plate is fomned 
with a stiffening plate 20. 

For larger structures an extension plate 21, as shown in FIG 
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8, facilitates connection of adjoining sub-frames to form a large roof or a 
tall building. 

As assemblage of wall sub-frames, roof sub-frames, eaves 
plates, extension plates and roof plates are shown in FIG 9« A ridge plate 
5 22 is shown connecting roof sub-frames 23 and 24 meeting at a ridge. 
Adjoining roof sub-frames, such as 25, will also be connected. In the 
example shown each side of the roof is two sub-frames long therefore 
requiring the use of an extension plate 26 to join the roof sub-frames 27, 
28, 29 and 30. The roof sub-frames 28 and 27 extend beyond the wall 
1 0 sub-frames 31 and 32 to form eaves. The sub-frames 27, 28, 31 and 32 
are connected vnVtx an eaves plate 33. (The roof sut)-frame 27 is shown 
cut short to reveal the eaves plate 33.) 

Although bisalloy interconnecting plates provide a high 
strength structure, they are not required in every situation. The 
15 interconnecting plates can be of mild steel if lower wind ratings are 
acceptable. 

A ceiling framework 34 can be simply added to the modular 
building framework by bolting to. for example, the top of the wall sub- 
frame 31 and the eaves plate 33. 
20 Ail roof sub-frames, wall sub-frames and interconnecting 

plates are bolted together with M12 8.8/S UNO bolts. The assemblage of 
FIG 9 can be easily disassembled by removing the bolts. Other fixing 
means such as self tapping screws and welds may t>e suitable in some 
situations. 

25 The modular building framework is conveniently erected on 

a concrete slab 35 having Ml 2 cast-in bolts 35a such as shown in FIG 
10. Wall sut>4rames 31 and 32 which meet at a comer are bolted to the 
concrete slab and to each other as shown in FIG 9. 

A method of assembly of a modular building framework for a 

30 shed is depicted in FIG 11. A concrete slab is poured with cast-in bolts. 
The comer wall sub-frames are initially bolted together and to the 
concrete foundation as shown in FIG 11(a). The remaining wall sub- 
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frames are bolted to the concrete foundation as shown in FIG 11(b). 
Eaves plates may be conveniently bolted into position at this stage. A 
first roof suthframe is erected into place and the highest point may be 
supported with props as shown in FIG 1 1© or with the gable infill (shown 
5 as 11 In FIG 5). The roof sub-frame is bolted to the eaves plates. A 
conresponding roof sub-frame is erected and bolted to the eaves plates. 
A ridge plate is bolted into position to connect the two roof sub-frames to 
form the stage shown in FIG 11(d). The remaining roof sub-frames are 
bolted into place to complete the modular building sub-frame. 

1 0 The above describes one method of constructing a shed. 

For other structures the method of construction will vary. For example, a 
ceiling may be constructed on the assembled walls prior to the erection of 
the roof sub-frames. Furthermore, the roof could be assembled separately 
and lifted into position with a crane. The shed could be constructed 

1 5 directly onto the ground without a slab first being poured. 

Due to the light weight of each sub-frame the steps depicted 
in FIG 1 1 to erect a modular building sub-frame can be performed by two 
people although the task is some\Adiat easier with three or more people. 

The invention is not limited to the simple structures of FIG 5 

20 and FIG 11. A residential building such as that shown in the exploded 
view of FIG 12 is possible. FIG 12 cleariy shows a variety of different wall 
sub-frames, sgch as 36 and 37. Ceiling sub-frames 38 are also shown 
anranged to form a ceiling. There is no requirement for ceiling battens. 
Roof sub-frames 39 are shown arranged to form the roof of the house. 

25 There is no requirement for roof trusses or roof battening. 

The inventors have found that the roof structure is not 
required for the structural integrity of the building framework. Ceiling sub- 
frames have sufficient structural capacity that a structure formed by the 
wall sub^irames and ceiling sub-frames meets relevant building 

30 standards. This provides flexibility in construction and facilitates multiple 
storey structures. Furthermore, the roof can be almost any shape without 
impacting on the strength or wind resistance of the rest of the structure. 
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It will be appreciated that any desired form of cladding 40 
can be used to cover the modular building framework and complete the 
house. A common roof cladding would be Custom Orb 0.42 BMT. A 
common wall cladding would be timber, fibrous sheet or brick veneer. 
5 It will be appreciated that the structure depicted in FIG 12 

can be easily disassembled and extended or relocated. The ceiling 
framework has sufficient load bearing capacity to form the floor for 
another storey. To form the extra storey it is only necessary to unbolt and 
remove the eaves plates. Extension plates are bolted into place, the roof 

1 0 is raised or removed and additional wall sub-frames are bolted in place. 
The eaves plates are then bolted in place to connect the roof sub4rames 
to the new wall sub-frames. 

Similarly, the structure can be ext^ded laterally. A wall or 
section of wall is removed and additional wall sub4rames are assembled 

15 to enlarge the structure. Ceiling sut>frames and rotif sub-frames are 
assembled as described above. 

The invention has particular advantage to form structures of 
unconventional shape. The octagonal shed 41 of FIG 13 would nomially 
be constructed with a central pillar. With the modular building framework 

20 described herein the shed can be constructed without a central pillar. A 
custom ridge plate 42, as shovm in FIG 13, connects eight roof sub- 
frames 43. The roof sub-frames 43 are connected to the wall sub-frames 
in the same way as described above. 

FIG 15 tabulates a variety of shed structures that can be 

25 constructed with the three basic sub-frames described earlier. The table 
shows the material combinations required to achieve required strengths 
(in kNm) and example shed sizes. Column 44 applies to C15019P/2 (two 
adjoining perimeter membere) sub-frames and 5 mm Bisalloy 360 
interconnecting plates. Column 45 applies to C15019P sub^mes and 5 

30 mm Bisalloy 360 interconnecting plates. Column 46 applies to CI 501 5 
sub-frames and 5 mm Bisalloy 360 interconnecting plates. Column 47 
applies to C15015 sub-frames and 5 mm mild steel interconnecting 
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plates. 

For example, a shed 6 m wide by 3 m high constaicted to 
W55C wind rating requires C15015 sub-frames and 5 mm Bisalloy 360 
interconnecting plate (column 46) or better. Similar tabulations can be 
5 prepared for other structures, such as domestic housing. In general, 
C10015 sub-frames are used for the walls, C10015 or C15015 sub- 
frames are used for the ceilings and CI 501 5 or C16019P sub^mes are 
used for the roof. 

It will be evident to those skilled in the art of building 
1 0 construction that the modular building framework described herein 
offers a number of advantages. The rigid open framework structure 
enables a wide range of cladding materials to be used^ which was not 
possible previously. The cladding can be erected onto the framewori< by 
conventional means. 
15 Because a standard range of sub-frames are pre- 

manufactured there are significant advantages for improved measurement 
tolerances and increased quality assurance. 

Structures with wind classification from the lowest rating of 
W28N (N1) through to the highest rating of W70C (C4) can be 
20 constructed using the same modular system. 

Because of the minimal number of components and the light 
weight sub-frames, the layperson or professional builder can easily erect 
a building in minimal time. In practice it has been found that the modular 
system according to the present invention enables the frame erection time 
25 to be reduced by at least 50%. This minimises the impact of weather 
problems and reduces the time to lock-up and overall project completion. 

Further, the height of the building can be increased at a 
later date by simply unbolting and removing the roof panels and eaves 
plates, affixing extra wall panels and interconnecting plates at the top of 
30 the existing wall panels, and replacing the eaves plates and roof panels. 

The system is also applicable to the design and constmcting 
of buildings having a variety of shapes, for instance hexagonal and 
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octagonal, and in these instances the roof framework panels will generally 
have a triangular or other configuration. 

Throughout the specification the aim has Ijeen to describe 
the prefen-ed embodiments of the invention without limiting the invention 
to any one embodiment or specific collection of features. 



CLAIMS 

A modular building framework comprising structural sub-frames 
and interconnecting plates; 

said structural sub-frames being of an open construction having a 
pre-determined configuration; 

said structural sub-frames being removably connected to form the 
building framewori^ including walls and roof; 
wherein wall sub-frames are removably connected to form wall 
structures, roof sub-frames are removably connected to the wall 
sub-frames by first Interconnecting plates and adjacent roof sub- 
frames meeting at a ridge are removably connected by second 
interconnecting plates to fonn a roof structure; 
the connection of sub-frames to sub-frames and sub-frames to 
interconnecting plates being by removable fixing means; and 
wherein structural integrity of the building framework is provided by 
the interconnected sub^rames ^thout the need for cladding or 
bracing. 

The modular building framewori< of claim 1 wherein the structural 
sul>-frames comprise perimeter members and internal members. 
The modular building framework of claim 2 wherein the perimeter 
members provide structural integrity and the internal members 
provide cladding support 

The modular building framework of claim 1 wherein the roof 
structure is provided by interconnected sub-frames without trusses 
or bracing. 

The modular building frameworic of claim 1 further comprising a 

ceiling structure formed from interconnected sub-frames. 

The modular building framewortc of claim 5 wherein structural 

integrity of the k)uilding framework is provided by the 

interconnected sub-frames forming the wall stmctures and ceiling 

structure. 

The modular building framework of claim 1 wherein the stoictural 



sub-#ames are assembled from materials having high tensile 
strength selected from the list including metal sections, carbon 
fibre beams, synthetic timber and plastic. 
The modular building framework of claim 1 wherein the pre- 
determined configuration of the structural sub-frames comprise a 
number of standard sizes and configurations. 
The modular building firameworic of claim 8 wherein the sub^rames 
and interconnecting plates are pre-manufactured. 
The modular building firameworic of claim 1 the connection of wall 
sub-frames to roof sub4rames by first interconnecting plates 
permits the formation of eaves. 

The modular building framewortc of claim 1 wherein the second 
InteroonnecUng plate comprises a ridge plate with a roof pitch of 
between 15** and 50". 

The modular building framewori< of claim 1 further comprising a 
third interconnecting plate for removably connecting standard sub- 
frames to form combination sui>frames. 

The modular building framewortc of claim 1 wherein structural sub- 
frames are interconnected to fonn internal wall structures, ceiling 
stmctures and floor structures without additional stmctural 
components. 

The modular building frameworic of daim 1 further comprising a 

foundation upon which the sulMirames are erected. 

The modular building frameworic of daim 14 wherein the 

foundation is a concrete foundation having cast-in bolts. 

The modular building firameworic of daim 15 wherein the concrete 

foundation is edge thickened or pier fitted. 

A method of construding a modular building induding the steps of 

constructing a plurality of sub-frames, said sub4rames being of an 

open construction and having a pre-determined configuration; 

removably conneding adjacent wall sub-frames to form wall 

strudures; 
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removably connecting roof sub-fmmes to said wall sub-frames vAVh 
first interconnecting plates; 

removably connecting adjacent roof sub-frames to form a roof 
structure; and 

5 removably attaching cladding to the sub-frames to form a building. 

ia The method of claim 17 wherein the step of removably connecting 
adjacent roof sub-frames to form a roof structure includes the step 
of removably connecting roof sub-frames meeting at a ridge with 
second interconnecting plates. 
10 19. The method of claim 17 further including the steps of removably 
connecting further sub-frames to form internal wail structures, floor 
structures or ceiling structures. 

20. The method of claim 17 further including the step of removably 
connecting sub-frames to sub-frames with third interconnecting 

1 5 plates to form larger structures. 

21 . A method of extending a modular building including the steps of 
detaching cladding from a modular building framework; 
disconnecting one or more sub-frames from adjacent sul>-frames 
and interconnecting plates; 

20 connecting additional sub-frames to existing sut>-frames to extend 

the modular building framework; 
re-connecting disconnected sub-frames; and 
attaching cladding to complete the extended modular building. 



wo 96/35022 PCT/AU9fi«M)251 

AMENDED CLAIMS 

[received by the International Bureau on 20 August 1996 (20.08 96)- 

original claims 1, 10, 11, 17 and 19-21 amended; 
new claims 22 and 23 added; remaining claims unchanged (4 pages)] 

1. A modular building framework comprising stmctural sub-frames 
and interconnecting plates; 

said structural sub-frames being of an open construction having a 
5 pre-determined configuration and being removably connected to 

Ibnn the building framevi^ork including walls and roof; 
wherein wall sub-frames are removably connected to form wall 
structures, roof sub-frames are removably connected to the wall 
sub-frames by first interconnecting plates and adjacent roof sub- 

10 frames meeting at a ridge are removably connected by second 

interconnecting plates to fonm a roof structure; 
the connection of sub-frames to sub-frames and sub-frames to 
Interconnecting plates being by removable fixing means; 
said modular building framework- being constructiWe In multiple 

15 configurations; and 

wherein structural Integrity of the building framewori^ is provided by 
the interconnecting sub-frames without the need for cladding or 
bracing. 

2. The modular building framewori< of claim 1 wherein the structural 
2 0 sub-frames comprise perimeter members and internal members. 

3. The modular building firamewori< of daim 2 wherein the perimeter 
members provide structural integrity and the intemal members 
provide cladding support. 

4. The modular building framewori< of claim 1 wherein the roof 
25 stmcture is provkJed by interconnected sub-frames without tmsses 

or bracing. 

5. The modular building framewori< of claim 1 further comprising a 
ceiling structure fonned from interconnected sub-frames. 

6. The modular building frameworic of claim 5 wherein structural 
30 integrity of the building frameworic is provided by the 

interconnected sub-frames forming the wall structures and ceiling 
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, Structure. 

7. The modular building framework of daim 1 wherein the structural 
sub-frames are assembled from materials having high tensile 
strength selected from the list Including metal secBons, carbon fibre 

5 beams, synthetic timber and plastic. 

8. The modular building framework of claim 1 wherein the pre- 
detemfiined configuration of the structural sub-frames comprise a 
number of standard sizes and configurations. 

9. The modular building frameworic of claim 8 wherein the sub-frames 
10 and interconnecting plates are pre-manufactured. 

10; The modular building frameworic of claim 1 wherein the connection 
of wall sub-frames to roof sub-frames by first interconnecting plates 
pemiits the formation of eaves. 

11. The modular building frameworic of claim 1 ftjrther comprising third 
15 interconnecting plates tor removably connecting one or more 

stnjctural sub-frames having a pre-detemriined configuration to 
form combination sub-firames . 

12. The modular building framework of claim 1 further comprising a 
third interconnecting plate for removably connecting standanJ sub- 

20 frBmes to form combination sub-frames. 

13. The modular building frameworic of claim 1 wherein staictural sub- 
frames are interconnected to form internal wail structures, ceiling 
structures and floor structures without additional sfructural 
components. 

25 14. The modular building frameworic of daim 1 ftjrther comprising a 
foundation upon which the sub-frames are erected. 

1 5. The modular building framewori< of daim 14 wherein the foundation 
is a concrete foundation having cast-in bolts. 

16. The modular building frameworic of daim 15 wherein the concrete 
3 0 foundation is edge thickened or pier fitted. 

17. A method of constmcting a modular building having structural sub- 



AMENDED SHEET (ARTICLE 19) 



wo 96/35022 



PCr/AU96/0025] 



19 

frames and Interconnecting plates including the steps of: 
pre-manufacturing a plurality of stmctural sub-frames including wall 
sub-frames and roof sub-frames, said sub-frames being of an open 
construction and having a pre-determined configuration; 
5 removably connecting adjacent wall sub-frames with removable 

fixing means to fomi wall structures; 

removably connecting roof sub-frames to said wall sub-frames with 
first interconnecting plates and removable fixing means; 
removably connecting adjacent roof sub-frames with removable 
10 fixing means to form a roof structure, said roof structure not 

requiring truss members for stmctural integrity; and 
removably attaching cladding to the roof structure and wall 
structures to fonm the modular building. 

18. The method of claim 17 wherein the step of removably connecting 
15 adjacent roof sub-frames to fomi a roof structure includes the step 

of removably connecting roof sub-frames meeting at a ridge with 
second interconnecting plates. 

19. The method of claim 17 further including the steps of removably 
connecting further wall sub-frames to the wall stmctures to form 

2 0 intemal wall structures. 

20. The method of claim 17 further including the steps of pre- 
manufacturing floor sub-frames and removably connecting the 
floor sub-fi3mes to fomi an Intemal floor structure. 

21. The method of claim 17 further Including the steps of pre- 
25 manufacturing ceiling sub-frames and removably connecting the 

ceiling sub-frames to fomi a ceiling structure, said ceiling sub- 
frames being removably connected to wall sub-frames. 

22. The method of claim 17 further Including the step of removably 
connecting sub-frames to sub-frames with third interconnecting 

3 0 plates to form larger structures. 

23. A method of changing the configuration of a modular building 
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having staicturai sub-frames and interconnecting plates including 
the steps of: 

detaching cladding from a modular building frameworic of the 
modular building; 

5 disconnecting one or more sub-frames from adjacent sub-frames 

and interconnecting plates by removing removable fixing means; 
connecting additional sub-frames to existing sub-frames to extend 
or modify the modular building framework; 
re-connecting disconnected sub-frames and interconnecting plates 
10 with removable fixing means; and 

attaching cladding to complete the reconfigured modular building. 
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